Interference of D-mannoheptulose with D-glucose phosphorylation, metabolism and functional effects: comparison between liver, parotid cells and pancreatic islets.
D-mannoheptulose is currently used as a tool to inhibit, in a competitive manner, D-glucose phosphorylation, metabolism and functional effects in the pancreatic islet B-cell. In order to better understand the mode of action of the heptose, we have explored its effect upon D-glucose phosphorylation in liver, parotid cells and islet homogenates, this allowing to characterize the interference of the heptose with glucokinase and/or hexokinase. The effect of D-mannoheptulose upon the metabolism of D-glucose was also examined in both intact parotid cells and pancreatic islets. Last, the effect of D-mannoheptulose upon glucose-stimulated insulin release was reinvestigated over large concentration ranges of both the heptose and hexose. The experimental data revealed a mixed type of D-mannoheptulose inhibitory action upon D-glucose phosphorylation, predominantly of the non-competitive and competitive type, in liver and parotid homogenates, respectively. Despite efficient inhibition of hexose phosphorylation in both parotid cell and islet homogenates, the heptose suppressed the metabolic and functional responses to D-glucose only in pancreatic islets, whilst failing to affect adversely D-glucose catabolism in parotid cells. These findings suggest that factors such as the intracellular transport and availability of the heptose may interfere with the expression of its antagonistic action upon D-glucose metabolism.